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Vai troé cia Hé thong tich trir ning lwong
Nén tang cta Hé thong tich trir ning lwong
Kinh nghiém quoc té

Boi canh Viét Nam

Cac bwéc di can thiet
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1. Vai tro cta Hé thong tich trir nang lwong

LOAD B NET LOAD B WIND

16x10° Steeper ramps Lower turn-down
Shorter peaks
2018 2019 2020 pr
<1% trén téng >8% trén téng >25% trén téng p
>26% trén tong
48.562 MW 54.888 MW 68.847 MW
82.400 MW
269 248 gp 894 1222 644
369
o OB 1w 0% 1% 533 1% 1.48%__ ___0.78%

i \ 1% = Thiy dién §
=y Ser 7900 \ npm | 21097 23664 ® Nhiét dién than
1z | s | 26.03% 28.72% ﬁ
1;:;6 2600 = Nhiét dién khi, dau
13%
NLTT (DG + DMT)
2693 Nhap khau
s / \ 10.50% 26757 .
1% 4 500 e " . 32.48% = Khéc
3% 1% 3% 1500
2%
Feb.19 Feb.19 Feb.20 Feb.20 Feb.21 Feb.21 Feb.22 Feb.22 Feb.23 Feb.23 Feb.24 Feb.24 Feb.25
=Than ®=Khi =Diu = Diesel L] Thﬁy dién Dién mat troi Pién mattrdi dp mai ™ Dién gié " Khac ™ Nhdp khiu 0:00h 12:00h  0:00h 12:00h 0:00h 12:00h 0:00h 12:00h  0:00h 12:00h  0:00h 12:00h 0:00h
. . A ~ A a 7 e on 2 -
Sw biing né cta NLTT tai Viét Nam Nhiéu vén dé vé lugi dién ndy sinh
? . LIVLY
2a S
- Cai thién Ludi dién
v
=4 . aen n .
f=a lwdi dién thong minh
-y
v

Giai phap cho
hé théng dién ;
nhigu NLTT dv bao

Tai chinh Chinh sach Tang cuong

Lwu tri¥ ndng lworng dwgc chirng minh tir kinh nghiém quéc té la
Vuwo't Rdo can mét gidi phdp tét cho vén dé ty trong NLTT cao, quy hoach dién Gidi phdp cho hé théna dié hie 5n NLTT
g 8 dw kién 2,7GW Iwu tri¥ néim 2030 va 20,6-45,5GW ném 2050 lai phap cho he thong dien nhieu nguon
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2. Nén tang cua Hé thong tich triv nang lwong

“BAN CHAT CONG NGHE CUA CAC LOAI HINH LU'U TR’ QUYET DINH TiNH ’NG DUNG”

CONG TO
2 CHIEU

_ Luéi dign
— (AQ)

Loai cong nghé luvu trir 7
N\ Co (banh d3, tich ning...)

Nhiét (mudi, nudec...) I
> Dién (siéu tu, siéu dan...) ™
Dién hoéa ( acquy, dong chay...) -

& Héa (Hydro H2, NH,)

Hién tai dang c6 5 logi c6ng nghé ESS

Ung dung quy mé hé gia dinh: hé théng lwu tri¥ acquy cho dién mét troi ap mdi

Dich vu cor sé& ha ting lwéi, Dich vu Dich vu nang lwgng
tich hop NLTT s8 lwgng Iém

Ngay

Gigr

Pin léng

Pin Natri sunifur

Pin Lithium-lon

Phut

Pin chi-acid

Banh da

1kW 1MW 1GW
Cong suat

Théi gian x& & cdng sudt dinh murc

Giay

Micro-to-Macro

Dich vu ludi 1on
Dich vu phu tro
Dich vu co s&
ha tang truyén
tai va phan phoi
Tich hgp nang
lvong tai tao
Dich vu cho ho
phu tai

Ung dung quy mé lwdi dién: ddnh gid céng sudt va thei lwong cta cdc céng nghé lwu triv khdc nhau
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2. Nén tang cua Hé thong tich triv nang lwong

“LU'U TR’ NANG LUONG CO THE MANG LAI LO1 THE KINH TE ?”

mS S Phut Gig Ngay
Ninglwgngva | ! I . o |
c6ng sué’t ! ! ! Coéng sué:t On dinh ‘!
' Dap trng quan tinh 'Q s X g
3 Dép ifng tn 8 nhanh O: I I
: DépimgBinsssocip @ ! !
I ’ Didu chinh tan 56} o : I
Dich vu phy l s Drtrirtangdotbisn O ! |
tro I ! Dt quay dur phang - ® !
: : : Thay thé du trir k;héng quay @ :
i + Hb tro dién ap ) @ ; i
i i Kha ning kh&i dong den ;
Dich vu [ I jm hoéin nang cip Iuﬁzi truyén tai 0) I
truyén tai [ I Gidm tic nghen duomg truyen O |
Dichvu | i Tri hon nang cip Iwéi phan phéi )
phén ph.ﬁ'i I HB tro dién ép ludiphanphsi @ | I
# I Gidm tén that ol
I Chtlwgng dignning @ [ | I
Thi'ét bi cﬂa h6 : E)é tin cdy va kha nén; phuc hdi :‘ :
Phl.l téi I I Quamy_phfacau u- @® |
| | Gia ToU hoc gia th&i gian thwe O |
Dich vy Giamtic DOtinciy&  pinh Chuyén dich : - :
phutre nghéncosé Kha ning phuy tai théri gian Tong gia tri mS S Phut Gio Ngay
hatinglwégi  phuc hdi nang lrgng
dién ‘ Céc dich vu hién c6 mat & thi trieéng mot s6 nwéc
Khdi niém “Xép chdng gid tri”: viéc trién khai lwu triv c6 thé mang lai lovi ich kinh o (et et e L e L ] 2 S
té téng thé vai téng gid tri cao dén tir cdc dich vu khdc nhau dwoc cung cép @ Céc dich vu hién cin nghién ctu ky

Cdc céng nghé lwu triv dw kién sé ré ho'n nhiéu trong nhirng thép ky tdi, khién
co’ héi dat dworc téng gid tri xép chéng cao.

2/28/2025 A\ 9 5

Téng thé tng dung cda ESS




2. Nén tang cua Hé thong tich triv nang lwong

“DICH VU PHU TRQ' CHO LU'G1 LA MOT LO1 iCH KY THUAT QUAN TRONG CUA TiCH TR’ NANG LUQNG”
Lwu tri ndng lwong cung cdp dich vu phu tro’ gitip tdng tich hop NLTT
o Lwu tri¥ cd thé hé tro tich hop NLTT dua trén:
(i) cung cép dich chuyén thoi gian phdt NLTT, gidm thiéu tiét gidm céng
SUdt;
(i) 6n dinh céng sudt ddu ra NLTT va cdi thién huy déng nhanh céng suét
cdc nguén NLTT
»|  Didu chinh tin sé « Trong thoi diém hién tai, Litu triz phdi canh tranh vdi cdc ngudn dich vu thay
thé cé thé ré hon.

Dieu chinh dién ap
) chh vu SS
Dich ngan han Dy phong quay DiCh ~ N M
vu Duv triv

Dich vu phu tro Id cdc dich vu cén thiét dé hd tro hé
théng truyén tai dién ttr cdc nguén dién dén tdi tiéu
thu trong khi van duy tri duoc dé tin cdy, dé én dinh
va chat lwgng cua hé théng

|

\ 4

|\

h R — chuyén o
Ft)rolzj " Khoiddng den n v . van hanh Market B
A cong suat
pho ®
biéen $
cho »| Can bang cong suét -
lwéi ‘
Investor
Dich vu N + ax .
—b[ dai han »| Lap lich va dieu phoi
_ Giam tac nghén
- truyén tai
Market A

Hai rng dung Luu trit tiém
nan gn h élt Khdi niém chénh léch gid ndng lwong (trong

chuyén dich céng suét) (arbitrage) ciing la
mot trong nhirng dich vu phu tro’ quan trong.
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2. Nén tang cua Hé thong tich triv nang lwong

“DU'ONG DAY PIEN AO”

Phuwong phap phéi hop sac, xa gitra hai hodc nhiéu BESS véi nhau, truyén tai dién tir nguén dén tai ma khéng thong qua hé
thong dwong day truyén tai thong thuong

> Giam thiéu cat giam NLTT khi tac nghén truyén tai

> Tri hoan hodc thay thé viéc ndng cap lwédi dién Nguon
i on: 3 4 A m‘g@é‘m , o
1) BI%SS phia nguon: sac b,ang cac nguon NLTT 554 — I——
dé tranh cat gidam khi tac nghén =
2) BESS phia nguon: xa 1én luwdi khi ludi cé du %
dung luvgng

3) BESS phia tai: sac khi tai thdp hon san luvong
cac ngudn va luwdi cé kha nang truyén tai

4) BESS phia tai: x3 dé dap &rng nhu ciu tai dinh 1
khi lwdi tac nghén

VPL
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2. Nén tang cua Hé thong tich triv nang lwong

“V| TRi VA KiCH THU'OC LU'U TRU BESS”

Téng céng sudt ddt BESS thé gici (2024):
s 205 GWh (tdng 53%), phén Io'n Lithium — inon.

* Trung Quéc chiém 67% téng BESS thé gidi, sau dé la

Canada va My.

Primary Energy
Inputs:
Uranium, natural
gas, diesel, coal,
wind, sun, etc.

End Use Energy:
Heating, cooling,
pumping, etc.

End Use
Devices

Power to Fuels

.,

water storage,
irrigation
reservoirs,
insulated
buildings, etc.

Pumped hydro,

pipelines,
hydro compressed

reservoirs, coal air, batteries,
piles, diesel etc.
tanks, etc.

Primary Energy Storage Electric Energy Storage End Use Energy Storage

Téng quat vj tri va loai hinh cdc nguén
lwu triv lon [Papaefthymuiou, 2016]

Kho Iwu trir I&n

Kho luu trir

Kho luu trir
nhiét

Kho lwu trir
thwong mai

H

Kho Iwu trir khu vue Xe dién noi
dan cv lwéi

Vi tri cia hé théng lwu tri¥ la rét quan trong va cé mét sé tiéu chi trong viéc
Iwa chon vi tri can dwo'c xem xét, nhw ESS déc Iap hay ESS két hop NLTT
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3. Kinh nghiém quéc té: Dw an BESS tai Uc ¢6 loi nhuan

“BAI HOC CONG NGHE TU TRAM 30MW/8MWh ESCRI ELECTRANET & UC”

O BESS duwoc thiét k& va Gy thac dé cung cap cac dich vu

A Dalrymple substation
“ - — W ST sau, theo thit tu uu tién:
132 kV
é é BESS and Dalrymple substation > A X 4 2
;B Tl
[ \‘ .
I \ w 4
| §

Wattle Point Wind Farm 91 MW Va n h a n h ta Ch da O

(55 x Vestas /82 directly Energy Storage for Commercial

coupled induction generators) , , A ~ Renewable Integration (ESCRI)..
BESS building > Dap U’ng tan sO nhanh (FFR) g ( )
‘ - > HO tro luéi A
"‘Nﬁ . @ O
Ol oo eess L“"ﬁfx > Dich vu phu trg kiém sodt tan sé& (FCAS)
Tram 30MW/8MWh ElectraNet Ia mt nghién ciru dién hinh cho cdc hé théng pin » Kinh doanh chénh léch gid nang lvong
Iwu tri¥ nding lwg'ng (BESS) str mdy phdt dién déng bé qudn tinh do tién tién
e 9 Y j n ? ~ ? ~ \
D6i méi thye sy tir phat trién mo hinh thuong mai dau Nguon doanh thu chu yéu cua tram BESS dén tu
tién dé ho trg cung cap dich vu bao mat dat dé tin cay
. cao trong thj trwong dién * Dich vu Diéu chinh tan s6 (FCAS)

Sv thanh Y,

céng cla D . . . N A R

dy an dva Diéu chinh cdc quy trinh dédng ky, cdp phép, két néi Giao dich chénh lech gia nang luong

2 i h of 3 I Y ~ 7 n 7 w4 \
if;nté%i volcoquan quan ly ) Trong s6 d8, phan I&n doanh thu kiém duoc tir BESS
mé" N N , o ~ — .. ' \ n N ~ 7 .

Phat trién lwdi dién nhod cé quy md 1&n nhat, dong thoi la thdng qua viéc cung cap cac dich vu FCAS.
t6i wu hoda cho cad hoat déng néi ludi va van hanh trén .
lwdi dién nho véi 100% nang lwong téi tao ) (2 years: $12 million)
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3. Kinh nghiém quéc té: Phat trien cong nghé va thi trwéng ESS

ik 1000Wh-2’g;0, 180GWh-2050,

Lead Acid Lithium lon

Phéi hoyp giira pin Li-ion va Lead
Acid c6 thé la Iwa chon tét

== o

Uu tién ho'p tdc vdi cdc hdng oto
dé phat trién céng nghé lwu triv

Nghién ctru va phdt trién cdn dwoc
chu trong déu tw

S\

‘”\“f’fy
Cdin két hop linh hoat nhiéu loai céng
nghé nhw hydrogen, vehicle-to-grid,...

A -

Lwu tri¥ sau céng to’ (BTM) la co’ ché
quan trong cén duoc ddy manh

Mét 16 trinh dwoc chuén héa la diéu
kién cdn thiét cho sw phdt trién lwu triv

Cén chd trong phén tich cdc mé hinh
kinh té - ky thudt

Céin phdt trién cdc trung tdm kiém
dinh va cép phép

Cén phdt trién chwong trinh khuyén
khich va tre’ gia khdc nhau d€ giiup thu
héi vén cho cdc céng ty, ddc biét tir linh

vue tw nhén
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4. Boi canh Viét Nam: NLTT can Lwu trir ho tro

TIEM NANG, THACH THU'C, RAO CAN CHO PHAT TRIEN ESS

Tinh hinh phdt trién NLTT & Viét Nam

Tang trudng kinh té€ nhanh, gidm phat thai khi nha kinh va tang
cuwdng an ninh nang lwvong, 13 nhitng diéu kién thac day phat
trién NLTT & Viét Nam, tao diéu kién cho trién khai Lwu trir

QOQ Nhirng réo cén téng thé =Y
(‘9" W cho sw phdt trién ESS ®
J

Nhirng rao can ky thudt trong Hé thong dién VN

Phat trién nguon con khé khian

Ty trong céng sudt NLTT Ié&n

Nang lwc truyén tai han ché cha Luéi
dién

Ché d6 thép diém ngay - Off-peak day mode

50

s
@
w0

Min NLTT_N-1 to may
I
&
il

s
&
il

50 MW BESS in
the South

Without
BESS

Tiém ndng hé tror 6n dinh tén sé.

Sw c6 mdt 1 t6 mdy 1050 MW tai O Mén:
- Néu khéng c6 BESS: tén s6 hé théng

gidm nhanh xuéng dwdi 49 Hz, khéng dédm
béo tiéu chudn theo Grid code.

- C6 BESS 50 MW: @6 sut giGm tén s6
duwoc cdi thién, khéng duwdi 49 Hz, dat yéu
chu.

@
50 &y 50
499 5[ 49.9

49.8

&
@
1

&
=~
NUTT N-1to

49.7

49.6

49.5

500.001) : Min NLTT_N-1to may_t

49.4
50 MW BESS in
the North

49.3

49.2

49.1

49

&
)
- EREQ 34501 [SONLA ____500.00]) - Min

50%(1+221 - FREQ 34501 [SONLA  500.00])

o 0 2

Source: IEVN

T
40

0

Time (seconds)

T
60

T T T T T 48.9
0 80 90 00 110 120

121 - FREQ 34501 [SONLA

f(1+221
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4. Boi canh Viét Nam: Cac quy dinh lién quan dich vu phu tro

XEM XET NHO’NG QUYET PINH, THONG TU

Quyét dinh s6 63/2013/QP-TTg (8/11/2013)
Quy dinh vé tién d6, diéu kién va co cau nganh dién trong viéc xdy dung va
phat trién cac cap do thi truong dién lwc & Viét Nam

—
=5
-
=
=
Qﬂ
=]

oq

Dich vu khé&i dong nhanh
ﬂx

Thoéng tw s6 21/2015/TT-BCT (23/6/2015)

Quy dinh, phuong phap tinh gia dich vu phu tro trong hé théng dién, trinh ty
kiém tra hop déng cung cap dich vu phu trg

Théng tw sd 22/2017/TT-BCT (23/10/2017)

Quy dinh vé khdi déng den

Thong tw s6 46/2018/TT-BCT (15/11/2018)

Chinh stra, bd sung cho Théng tw sd 21/2015/TT-BCT(23/6/2015)

Théng tw 11/2025/TT-BCT(1/2/2025): Thay Thong tw 21/2015

Quyét dinh 106/QP-DTHL (14/12/2018)

Quy trinh xac dinh va van hanh dich vu phu tr¢

15/VBHN-BCT (07/08/2024)

VBHN thoéng tu quy dinh khéi dong den va khoi phuc hé théng dién quéc gia

Thong tw s6 11/2025/TT-BCT (1/2/2015)
Van ban hop nhat 16/VBHN-BCT (7/8/2024)

Thong tw s6 25/2016/TT-BCT (30/11/2016)
Yéu cau ki thuat vdi hé théng truyén tai

Khéi dong den

Ngudn: https://www.erav.vn/van-ban-phap-luat

Théng tw s6 39/2015/TT-BCT (18/11/2015&30/12/2022) z Dich vu diéu chinh dién ap
Yéu cau ky thuat véi hé théng phan phdi ;:'-

Théng tw s6 30/2019/TT-BCT (18/11/2019) @ ,

Slra d6i yéu cau ki thuat vdi hé théng truyén tai Théng tw trén co thé lam co’ s& dwa ra cdc phwong phdp xdc
Hop nhat cac vian ban 04/VBHN-BCT (6/1/2023) 16/VBHN-BCT (7/8/2024) dinh gid dich vu phu trg cung cdp tir hé théng lwu triv

¥

Tuan theo nhirng quyét dinh va thdng tu nay néu Lwu trir tham gia thi
trwdng dién/ thi trwérng dich vu phu tror trong hé théng dién Viét Nam
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5. Cac bwérc di can thiét: Xay dwng thi tredng

MOT LO TRINH LA CAN THIET DE PHAT TRIEN CHINH SACH TiCH TR’ NANG LWUONG CHO NLTT

Central Power Distributed Power
Large Utilities Small utilities, municipalities, industry — prosumer

Pumped storage H2/Fuels/Chemicals Battery Thermal

- e O = Ellem

o oille. B, 2
Electncity  Hy/ synthetic

Electrici Methane  fuels,
= (gas grid) chemicals Beclicly Heating, Cooling

Grid balancing Powerto gas Grid stability, self- Power-to-heating and
and stability Power-to-chemicals supply, -cooling

Bwdrc 1: Tao nhén thire vé cdc loai hinh va Buwd'c 2: Két néi, trao ddi cdc bén lién quan Buwdrc 3: Xdc djinh loai hinh Lwu tri¥, irng dung pht hop
vai tro caa lwu triv (doanh nghiép, tiéu chudn, vén hanh)

Bwdc 6: Thue hién ké hoach Buwdrc 5: Xdc dinh nhitng thdch thirc d€ dp dung Bwdrc 4: Bdnh gid gid tri ctia toan hé théng, Iva
vai bén lién quan ESS trong cdc wng dung wu tién cao chon phuong dn tét nhdat

Quy trinh thu hut va hwéng dén cdc bén lién quan trong viéc phdt trién cdc chinh sdch tich triv ndng lwong cho NLTT
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5. Cac bwéc di can thiét: Ngan-Trung-Dai han

KHUYEN NGHI VE LO TRINH CHO BESS S: Ngén han
M: Trung han
Danh muc Khuyén nghi & Th&i gian L: Dai han

Phat trién hé
sinh thai

H6 tro’ nghién ctru cac cong nghé ESS cé lién quan (S-M-L)
Phat trién cdac test-bed (S) (QP 1009/QD-TTg 31/08/2023 JETP, Phu luc II: thi diém)
Nghién ctru tinh Kinh té - Ky thuit mét cach chi tiét cho ESS (S-M)

Xem xét cac chinh sach, quy dinh vé thi trwéng dién
Tinh chinh cac tiéu chuan quy chuan vé ESS
Xem xét cac chinh sach va quy dinh vé tai ché va thanh ly khi ESS & cudi vong doi

Phat trién cong thong tin mdt clra cho thdng tin lién quan dén ESS (S)

Phat tri€n trung tdm Kiém tra va Chirng nhan (M)

HO tro’ phat trién cac co’ s& tao mau cho cac ESS (M)

Phat trién co’ sé& ha tang théng tin lién lac lién quan t&i ESS (S-M)

Diéu chinh cdc churong trinh gidng day ESS cé lién quan, phat trién cac chwong trinh dao tao (S)
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Két luan

[ Méi truedng phép ly thuan loi: tao diéu kién cho sy phat trién cdng nghé da dang loai hinh luu trir

Ung dung cta lwu tri¥ trong hé thong dién: xac dinh cong suat va vi tri phu hop dé t6i wu hda t6t nhat lgi ich ky
thuat va cai thién tinh kha thi vé kinh té cho lwu trir

[Tiéu chuan dau néi luéi dién hoan thién: bao gdm cac hudng dan vé diéu khién va van hanh lwu triv

[Céc dw an thi diém: xac dinh tinh kha thi k§ thuat va cdc md hinh kinh doanh

cac cong ty cua Viét Nam

Lwu trir dworc d@é cap chi tiét trong cac quy hoach dién qudc gia, cta dia phwong: Tao hanh lang dé Iwu trit ho tro
NLTT, gidp Viét Nam dat dwoc cdc muc tiéu phat trién bén virng

Xay duwng co ché hop tac véi cac bén lién quan: cic cong ty nha nwdc, t6 chire tu nhan, cic cong ty tu van, nghién

[Nghién ctiru khoa hoc: tao ra d6i mai cong nghé va xay dung thi truong ndi dia dé san xuat va van hanh lvu trir cho ]
ctru... dé tang cudng sy phat trién cha lwu trit tai Viét Nam ]
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